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AmsTRACT

This i ¢ logical extengion of and extrepolatim from & ssries of
previcus Applied Peycholagics: Services' studies in the develc>ment
sl spplicetion of en-th :-job criteria for post-training perfor sance
evalutiion in the Navy. I two of the previous studies, techal: il pro-
ficiency check lists, which meet the Thurstone and Guitman Sc2lability
requirements, were developed for two seps rate Naval retisgs. The pur-
pose of the present study was to develap sirmular scaled check iiste which
could be applied inclusively across four retings which isvelve alectromnics
work.

A preliminary list of tasks performed by techaicians i:: the four
nwmwuwmu&mamcewu
forms which were analysed by the Thurstone method of equal-:ppearing
intervals and the Quttman scalogram technique. The relation: hipe be-
tween post-training performance proficiency, as measured by the scaled
check iist, and several other relevant varisbles, including Nawal m.
‘were investigated. | - '

The results seem to support the following conclusions:

1. Skills involved in the Naval ratings of aviatica
electrician’'s mate, aviation electronics tech-
nician, aviation fire control technician, and
TRADEVMAN are scalable by both the Thurs:one
method of equal-appearing intervals and the
Guttman method of scalogram analysis.



4.3t . possibie (0 consirwct & single scaled tech-
ntc &l proficiency check list which can be applied
to techaicians in any of four electronice ratings.

S

As measurad by the Scaled Technicel Proficiency
Check List, TRAGEVMEN are ~‘guificantly less
proficient on the electronics taghs common to all
fosr ratings than avistion elec’rician'z mates,
aviation electronics technicians, and aviation fire
control technicians.

4. Aa raflected by the scaled lists, the proficiency
of electronically criented techaicians on the tasks
done in thes. ratings risee from striker to petty
officer second class.

5. The Naval attitades of elevtronics technicians, as
expressed in a self-report questionnaire, generally
are not strongly related to techaical fleet proficienc -,
although attitudes regarding certain aspects of the
job may bhave slight, positive relationships with pro-
ficiency.

6. The fleet effectiveness of electronics technicians,
as reflected by the scaled lists, is not related to
scores on the Navy Basic Test Battery or to tech- ;
nical school gredes. A !

The functional characteristics of two criterion instruments, t::

Technical Bzshavior Check List and the Scaled Technical Proficiency Ciheck
List, are discussed.

As a result of three Applied Psychological Services' studies, i:
scems reascnable to conclude that the technical skills involved in Navui
ratings are scalable in the same manner as attitudes and the sensory pae-

nomena which have been previously scaled psychophysically and that th=

scaling can be e. tablished efther with a single rating or across severa:

- §f -




relaled ratings. The scales sppear to offer a quick, convernient .ay of
evhiuating the post-training techaical proficiency of Naval persc. el and
to provide one basis for judgicg ihe effectiveness of t>chaicsl trc .ning

programs.

- 111 -
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CHAPTER 1

iNTRODUCTION

Applied Psychological Services has carried out a scries of stud-
ies which have had as one important purpose the developm: it of critericn
meanures for the post-training performance evaluation of cnlisted per-
sonnel in various Naval aviation ratings. The research ha:: progressec
along a line of thinking which first procduce I Technical Behavior Check
Lists (TBCLs) for four ratings (Richlin, Faderman, and Si:gel, 19858;
Siegel, Richlin, and Federman, 1058; Siegel, Richlin, and Federman,
1860; Richlin, Siegel, and Schultz, 1960). The TBCLs we:e compre-
hensive, detailed lists of the tasks performed by men in ecch rating.
Psychological scaling techniques were then used in a serie: of inves-
tigations into their applicability to a skill hierarchy. Application of
the scaling techniques led to the construction of shor¢, con-enient-to-
use, pdost-training performance evaluative instruments for each of two !
Naval ratings (Siegel and Benson, 1959; Siegel, Schults, ar:d Benson,
1860). The next logical question to usk was whether a short, scaled
fleet performance measurement device could be develped which could

he general cnough to be used across several ratings. The research

described in this report was designed to answer that question,
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The Scalmg Methods

The scaliug approaches cmployed in the two previous scaling
studies (Siegel and Benson, 1950; Siegel ¢t al.,1960) were thcae proposed
by Thurstone (182%) and by Guttman (1950). These methods were orig-

inally developed primarily for the meu;u-ement of psychophiysical phe-

. nomena and attitudes. One conclusion from the two studies by Siegel

and his azsociates was that skills are scalable in the same :nanner as
attitudes and the sensory phenomena which «ve been previcasly scaled
psychophysically.

The underlying rationale and application of the techniques to the
skill domain were discussed in the two previous reports. Thurstone's
requirements for a set of statements or items to be considcred a scale
were that:

1. the set of statements should all relate to the
same psychological object

2. the items should fall along a continuum from
"least" to "most"

3. the point at which esach statement falls slong the
continuum should be definable

4. the probability distiibution of endorsemen: of

the scale values of the statements should be
normal and variance minimal

Guttman considered a set of items to form a scale provided:

1. a person who obtains a higher rank than & second
" person on a given item is also as high or higher
on all other items (reproductibility)
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2. the nonfitting responses are well scattc “2d and
distributed randomly; clustering would .ndicate
a systematic distortion of the scale pat:ern
{(pattern of errors)
3. no or only a fer: items have almost all - ¢sponses
" lumped under a single alternative. For example,
an item answered positively by 95 per cent of the
respondents could not possess A reprocucibility of
less than 83 per cent, while an item po::sessing a
50-50 split could theoretically result ic 50 per cent
nonfitting responses (range of marginal distribution)
The Thurstone method has been descrided by Tor:erson as typical
of the "stimulus-centered or judgment approach” to scali.;g in which ‘the
systematic variation in the reactions of the subjects to th:: stimuli is =t-
tributed to differences in the stimuli with respect to a decignated attribute”
(1958, p. 46). The Guttman technique, on the other hani, {s taken as an
example of the "response approach" in which "variability of resctions to
stimuii is ascribed to both variation in the subjects and i:. the stimuli”
{16858, ». 46). Both methods, however, assume an underi:ying psycho-

logical continuum along which stimuli may be ordered.

Need for a Generalized Scaled Check List

Siegel and Benson (1858) demonstrated the scalabiiity, in both
the Thuratone and Guttman senses, of the skills involved {1 the Naval
specialty of aviation electronics technician. Siegelet ol (1::60) achieved
similar results for the skilis involved in the Naval speciaity of aviation

machinist's raate,
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Although the check lists developed in these stud: o3 were of v.:lue
for the post-training evaluation of technicians in a part:cular ra.ing, it
appeared that a short, scaled check list which would ap.:ly to sever:!
ratings would have wider significance, even greater us:ful-ess, and would
also be of considerable k;#arest from the standpoint of :caling theor;. Not
only would such an instrument allow a more economica: means of mcasur-
ing post-training fleet performance with a ~.{nimum of different forins,
but the establishment of a common scaled 2“1l hicrarchy would alsc pro-
vide a kind of common base across related ratings. This base woul:d have
implications for cross-rating evaluations, job task anaiysis, caree:r plan-
ning, the establishment of training requirements acroes ratings, etc.,
and possibly might give some basis for grouping across ratings for ar-
ious purposes. In other words, it might provide a com.a0n taxonomy
for describing related r'atings. Additionally, since the: =2 is a constant
need for sound, short job oriented instruments for the ¢valuation of ‘leet
performance ‘u'. order to provide feedback to training facilities, it scomed
to be a worthwhile effort to try to develop the broader-based scaled check

lists.

Purposes of the Present Study

The primary purpose of the present study, ther:iore, was to in-
vestigate whether technical proficiency criterion measu.ement instru-

ments could be constructed which could be applied acro::3 several reiated
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Naval ratings (apocialties) and which could be scaled acro: s these rat-
ings by both the Thurstone and Guttman techniques. Achie ving this pur-
Fose embraced two steps: (1) developing behaviorally basec items that
were general enough to apply to the aid}ll included in the s<vera: ratings
and yet covered the important duties of each rating, and (2; scaling the
items over the several r&iings.

Secondary purposes of tho study were to establish ti:2 relationsh:p
of the derived instruments to other pertinent availsble mecsures and tc

determine f.he pred_icubinty of the new instr-:ments from th:se measures.

Raungg Involved

Electronics was selected as the broad area within which the ia-
search would focus. The following five Naval ratings were [ 2lt to involvc
skills of various related types within electronics:

{1] aviation electrician's mate (AE)

[2] aviation electronics technician (AT)

(3] aviation fire control technician (AQ)

[4] aviation guided missileman (GF)

[S] TRADEVMAN (Training Devices Man) (T1))

It was soon determined that there were very few Avisiior Guided
Missilemen available for study. Accordingly, this rating wss dropped

and the study was based on the remaining four ratings.
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CHAPTER lI

DEVELOPMENT OF A GENERAL SCALF FOR ELECTRCNIC TECHNICAL
SKILLS BY THE THURSTONE EQUAL-APPEARING INT::RVAL METHOD

Deveiopment of Preliminary Task List

The possibility of contructing a generalized technical skill che~k
list that would scale rested first of all upon evolving an appropriate list of
the tasks performed in the several ratings and casting theze tasks in a form
that would have essentially equivalent meaning ior all of ti:e four ratings in-
cluded. To be useful, the list had to include \ne tasks which accountecd for
the major electronic activities of each rating in a form that would resuitin
their being common to the four ratings.

The previous studies of Naval technicians cited in Chapter 1 gave
the inventip:ors considerable insight into the kinds of work done by var-
ious kinds of Nanl technicians in electronically oriented specialties. The
TBCLs which had been developed served as sources of speccific sugges-
tions. Consultations were also held with staff members of the Naval Air
Technical Training Command. Out of this background a lis: of 28 tasks
was prepared, The forix of the items was to present oaly :he basic func-
tion in each task, such as "operates' or ''calibrates,” without reference
to any specific equipment. The general directions for the iist stated
that each item was to be interpreted as a substitution in th: sentence
"A striker or petty officer third class in the reie

equipmont which is encompussed by the rate, "
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The list of 23 tasks was submitted %0 a total of 28 i:structors a:
the Naval Air Technical Training Command who had squac-on experience
in either the AE, AT, AQ, or TD ratings. They we~e 25-:d to indicat:
in which areas technicians in their rating worked., After ti:e instructors
hed given their judgments, they were i.nterviewed as to the:ir feelings
about the list and for unlisted work areas. In general, the instructors
found the lists complete and the terminology acceptable. .S lthough they
had a few suggestions to clear up minor cc.:fusing points, = majority of
these experienced men agreed that 21 of the 28 tasks were done to some
degree by strikers or petty officers third class in their rating. Several
o? the instructors thought that each of the other seven mkﬁ were also
worked on but tiut these seven mks were performed ln thc nungl by
the higher level pouonnel. Accordingly, pending further znalysis, all

28 tasks were left in the initial, experimental list.

Tne Preliminary Task List
The 28 tasks which had been developed and checked with experi-

enccd 1nstrﬁctorl were put in a preliminary form. In this form the
respondent was presented with an eleven point continuum and asked to
indicate where on the continuum each task would fall in difficulty for
the average striker, He was told that number I on the continuum was
to represent the task that is "least difficult for the aversge striker. "

Number 7 was to represent "'the job that is the "most diffic:lt" for the
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typical striker. The intermediate numbers were to re esent inter
midiate degrees of difficulty. The respondents were p. ovided with
gimmed, prenumbered response labels in amounts suc:: that the fre-
quency distribution of the numbers printed on the stick:rs roughly sp-
proximated a normal diatribution. The specific freque.icy distribution
of the gummed labels is presented in Table 1. The recpondent was

agked to pla,ce.one of the labels next to ex. h listed task -

Table 1

Frequency Distribution of Gummed Response Labels
for Preliminary Task List

Response Label Number ['rovided
1 1
2 3
3 6
4 8
5 8
6 3
7 1

The instructions for the preliminary task list a: ¢ given in

Table 2. The compiete form, as used, is presented ac Appendix A

to thio report,



Table 2

Directions for Preuminnry Task List

Listed below you will find 28 tasks that are done by strikers in

your rating. Read over the 28 tasks and then using the scale baiow as

a guide indicate the degree of difficulty you believe that the typical striser

encounters on each of the tasks before he can perform it profic:ently.

These judgments are to be made in the following manner:

|

l [ 3 ] ? ¢ !
AVERASE ANS\SIY VEE7 DIFFIOAT
hiandd oF BIFFIOATY

1. Uolqmmcunpmmdphcommm'tﬁ.lwnm
to the job that is isast difficult for the average striker.

2. Then pick the three jobs that fall in category "two” and 5ut the
three stickera with 3's on them next to these items.

3. Now find the jo™ thet is the most difficult and place the sticiker
with the 7 on it next to this item.

4. Find the three items you want to place in category "six'' and put
these stickers next to these three items.

5. Now with the tasks remaining place them in their prope: category

by putting the sticker {i.e., 3, 4, or §) with the category number
next to the items.

| n

o
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In previcus studies (Siegel and Benson, 1959; Si: ;el, Schult:
and Benson 1880) two other response forms had been u.cd, one asking
for the number of checkouts required by the typical striier before h« is
able to do the task without direct supervision and the ot:or calling for the
amount of inservice training requiréd before the typical striker can per-
form the task proficiently. The analysis of the dats in ti:0s¢ two stuilies
supported the conclusion that essentially the same scale ilerarchy waus
established by the various question forms. Therefore, .a the pro-es;aé
siudy, oaly the difficulty form was used at tals first ste):.

The 28 items or tasks included in the preliminar: task list wcre;

1. Operating

2. Preflight inspecting

3. Postflight inspecting
4. Inflight inspecting

5. Periodically inspecting

8. Repairing
9. Replacing
10. Performing preventative maintensnce

11. Trouble shooting/isolating malfunction(s) in
12. Calibrating

-10 -
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Sample
The preliminary task list was administered to 342 e.listed super-

visory personnel in the ratings and pay grades described ir. Table 3 and in

13.

14.

15.
16.
i7.

18,

18.
20,

a1,

23.

u.

25.
28,

27.

Aligning

Fonowing block diagrams for
Using stancard schematics for
Analyzing standard circuitry ia
Employing safety precautions on

Using proper safety precautions for self »-hen
working on

Making out fai'ure reports for

Using manuals of a technica. rature for

Using appropriate test equipment for detc rmining
malfunction in the

Using ASO catalogue for replacement paris for

Using mathematical formulas necessary {r solv-
ing circuit equations for

Employing electronic principles invelved 'n main-
tenance of

Knowing relationship of equipmzant to other related
Instructing others in operation of
Instructing others in maintenance of

28. Instructing others in the inspection of

the squadrons and locations listed in Table 4.

- 11 -
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- Table 3

Numbers of Supervisors in Sample by Rating snd Pay Gr: e

ke OFf1 _ .
Second Clacs” (2/c) Firal S5 - FHLNL

Aviation Electrician's Mate (AE) 28
Aviation Electronics Technician (AT) 28
Aviation Fire Control Technician (AQ) 3
TRADEVMAN (TD) 14

TOTAL 71

21
24
22
19
88

Total
2} 68
a8 80
19 44
17 50
as 242

% Included in the CPO group were 17 Master Chiefs and 2 :enior Chief:

Table 4

Numbers of Supervisors in Sar ple by Location and Squad-on

Location Squadror.

Cecil Field FAETULANT

FASRON 9
FITRON 14
VA 48

VF 11

VF 14

VF 174

VFP 62

Jacksonville AEWRON 4
VA 44
VAP 62
VP 18
VW 4

Norfolk FAETULANT
FASRON 3
FASRON 102
VR 223
VRF 31

Quonset Point FAETULANT DET. 3

Sanford FASRON 81
VAH 3
VAH 8
VAH 7
VAH 11

-132 -
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242
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Administration

The preliminary tusk list was administered to grov; s of super-
visors st each base. A full explanation of the purpose of thc study and
instructions on how to use the gummed labels were given tc the raters
before the preliminary task list was diltrﬂmud The supe:-visors were
asked to complete a Sailor's Naval Attitude (SNA) Inventory after they
completed the preliminary task list.

Each group session took approximat:1; one hour.

Resguits

Using the recpounse data cbtained from the administ:ation of the
preliminary task list to the 342 supervisors, the median an ! interquartile
range were calculated for each item (or task). These provided the scalc (S)
and deviation {Q) values needed for establishing a scale according to
Thurstone's method of equal-appearing intervals. The res:its are plotted
in Pigure 1. In examining this figure, it should be remembared that the
rater was forced to respond on a seven point scale and to n:rmalise ap-
proximately the distribution of his responses. The lowest :cale value
obtained was 1,52 for item 7 ("removing™) and the highest s:as 6. 08 for
item 11 ("trouble shooting/isolating malfunctioa(s) in"™). Wille this is a
good range of S values, the very extreme positions are not -epresested,
s finding consi{stent with the previous two studies. The Q values are
fairly constant over the entire range of S values, with parhsps a slight
suggestion that they are higher for the more difficult tasks.

- 18 -
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Item Selection for a Thurstone Type Scale

In order to select a subset of items (tasks) which w.uld form a
Thurstone equal-appearing interval scale, items were sougiit which wouid:
i. represent all values along the psychological
"difficulty” continuum (scattering of S values)
2. have minimum Q values
3. sampie all technical areas performed in t2e
ratings involved
Since it was hoped that two parallel scales could be :onstructed,
two seis of items were selocted. Because of the single iteiis available
at the extnemes of the S value distribution, it was necesssr to accept
three items ("removing, " "replacing, " and "trouble shootir:z/isolating
malfunction(s) in"') for both sets, thus introducing commoa lements
into any scores based on these scales.
The selected tasks for the two scales, with their 8 end Q values,
Qre presented in Table 5. The groups of selected tasks arc also irdicatad
in Figure 1, These data confirm the conclusions of the pre-ious two stud-
ies that skills are scalable in the same manver as attitudes and the senzory
phenomena which have been previously scaled psychophysic:lly. Here,
moreover, & single scale was derived which was spplicable i0 a growp o!

four different but related Naval electronics ratings, rather :han to just =

single rating.

- 18 -



T RERA pem ted bl leaed ol DD 0 GHBIR DR GNND  S0nd Bwd 6

1T AsW Lrvuyriread oy U JSQEINU WY O 51 STEVPUOING T JOqENY o

7Ll G0 °9 ZLY s0'9 (17) =3 (s)vondunyrem Sunerosy/Pemooys syqnoay
o¥ 1 »e'g (¥2) 0 suvusuTew Uy pearoan; sendiouisd smondete Suilopday

"t st°'¢ (91) w1 Anymarro paepums Surslyowy
o % 4

. (E1) Punerqrre)
WT 6L’y (12) s upsuoRNmyTem SURRIoNep 205 Juswdmmbe 188y s3wradozdde Sursn

9s°T  LT°F (62) PereTes Jeo 0y Wamdmbe Jo digeuonwes Suyaowy
or's  soy (82) )0 voRJedeu; oy U} s2omo Supdanoy
8T oL¢c (01) soususuIW sARWURAIId BuTWIOJIAY w..

8%t 6¢'s _Y . (v1) 20 sweaBerp %301q Suraorios
8T°T Ivg (*) Suposedeuy glyyey
280°'tT 008 (s) Junoedsu; Lyresporzad

860 00°S (L1) wo suopnedsad Hajee Sulopdury
LT e (8) Sunsedsu; ytRsod

9T’ 1g°C ot 18T (6) Suourden

1S°T  zg°1 1$°T eS8 «(L) Buaomay

) s ® )

§ 1977 pafeds V 18T pareas

FY] PAIITIE J0J BAIN[BA O pUe §

g Qe

GO OO DR 0 mwm e



i
A S

4

L Y
i

.

Bsita e,

[E—

CHAPTER 111

GUTTMAN TYPE SCALE ANALYSIS OF
TECHNICAL SKILLS CHECK LISTS

The Guitman method for scaling items has been ‘iscussed in
detail in the ﬁro previous Applied P;ychological Services' reports of
rescarch in skill scaling (Siegel and Benson, 1989; Sieg=1 6t al.,
1660). The second of these summarizes Guttman's bas: - spproach a3
followe:

"I u single psychological variable unde-lies
the respcases to a aet of items, then it shoul: be
possible to order individuals on this variable by
the hierarchy of responses to the items. Con-
versely, to the extent that a hierarchy is pre:ent,
to that extent may an underlying (latent) singi=
dimension be assumed” (Siegel ¢t al., 1960, . 21).

In using the technique, one seeks an order or hicrarchy in the
given set of items such that each individual's overall rsak is directly
roleied to the highest item in the set which he endorses or passes. if
such an or\ ur can be found, the set of items is said to =cale and to

measure a single latent dimension.

Evauluation Form

In order to establish scaiebility in the GQuttman sanse, the 28 tasks
included in the previously described preliminary task list were put in a
form which would sllow for evaluations of individuals rether than tasks.

- 17 -
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‘The directions for this form differed from those of the preli: :inar y task

' lizt in two respects: (1) they were oricuted in terms of & spe-ific man

whom the rater had supervised rather than the average strik ~, and (2)

they asked whether the man being rated is checksd out on the .ask rather

than how difftcult the task is for the typical striker.

The response alternatives available to the rater for cach task for

cach n.an evaluated were:

1. Has worked on task and is checked out
2. Has worksd on task and is not chezked out

3. Has not worked on task

The full instructions are presented in Table 6. The complste

form constitutes Appendix B of this report.

- 18 -
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Table 6

Directions for Evaluation Form

For each of tha tasks listed indicate (by placing a chock mark in
the eppropriate column) whether or not the man yJu are eva uating has
been checked out &8s being preficient (i. e., is he capable of Loing the
task "oo hie own'' without direct supervision?) If the man y:=u are rating
has not been checked out as being proficient o~ u task becau::2 he has not

worked on this task, this should be indicated b, « check ma: Xk in the thirc

cciuma.

Ezagli:les:

1. If the man has been checked out on a task place a check mark [74)
in column one (1). ‘

2. If ho hes not been checked out as being proficient but 3as actually
worked +n i3 task place a check mark (/) in columr two (3).

3. If he has not been checked out as being proficient bec iuse he has
not performed this task, place a check mark (v) in cclumn
three (3) next to the appropriate item.
Be sure that you give an answer for every task that ic listed. You
may not be certain about some items, but answer every iten: on the bastic

of what appears to be the most nearly correct answer for thec man you arc

rating.

Sample
A total of 181 technirians were evaluated through this ‘orm. The

technicians were distributed in the ratings and pay grades sh ;wn in Ta-

ble 7 and in the squadrons and locations shown in Table 8,
- 10 -



Table 7

Lumbers of Techaicians in Sample by Rating and Pay : .rade

St ALl Sony i ., AU Tt

Aviation Electrician's Mate (AE) 10 38 - - 48
Aviaticn Electronics Technician (AT) 16 .35 - - 51
Aviation Five Control Technician (AQ) 10 22 7 2 41
TRADEVMAN (TD) 7 a3 10 1 41
TOTAL 43 118 17 3 181

Table 8

Numbers of Technicians in Sample by L~cation and Squ-dron

Location M _!iz;amhcr

Cecil Field FAETULANT 1
FASRON 9 31

FITRON 14 1

VA 40 3

VF 11 : ' 8
-8

2

4

VF 14
VF 174
VFP 62

Jackgonville AEWRON ¢ 2
VA 44 a1
VAP 82 7
vP 18 18
VW ¢4 8

Norfolk FAETULANT 3
FASRON 3 3
FASRON 102 2
VR 22 3
VRF 31 1

Quonset Point FAETULANT DET. S 8

Sanford FASRON 31
VAH 3
VAH 8
VAR 7

SN (VR

= |

- 20 -
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Administration

This forn. was administered to the same super- isors in gro.ps
ag the preliminary task list. The supervisory perscn:: -l were described

in Tables 3 and 4. Each rater was asked to evaluate & iechnician h:: had
supervised; the technician was not necessarily the bes: or the poor:st

ma&an he had had under him,

Anslytic Method
As in the two earlier scaling studie~, tiae methcid of scalogrzm

antlysis proposed by Green (1936) was empioyed. Thi: analytic method,
an extension of Guttman's technique, places emphasis ‘2 a single siatistic,

the index of consistency, I, in place of the several req:irements fo: scal-

ability proposed by Guttmazn, I relates the obtained re; roducibility {(which i
Green computes from summary statistics) to that expecied by chancz. He
suggests that I should be . 80 or greater, if the set of i 2ms {s to be con-
sidered a scale in the Quttman sense. Green writes:
"This criterion appears to give roughly com-

pPasable results to the many criteria use: heretofore

and will be helpful to those who desire t< create a

dichotomy of scales Vs, nonscales” (1853, p. 87).
It should be recognized, however, that Green's selectica of a spaciiic
value of 1 for the break batwesn scales and nonscales i: an arbitrar
matter. L genersl, the higher the 1, the greater the c :nfidence tha:

can be placed in the scalability of the item set.
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One problem was whether to attempt to scale the it. 23 for the
techaicians in each of the four ratinga separately or to wo: : with the
caty from all four groups combined,

Establishing the scalability of an item set over the .sur ratings
separately would not thereby establish its scalability over <ie total groun.
Guitman writes:

- "A universe may not form a scale for ti:2 total

population, but still form a =<.al? for subgrc ps of
that population' (1950, p. 83).

This is termed the "relativity” of scales and Suchman argu:s that:

"Scales are relative both to time and tc >opula-
tions" (1950, p. 168).
However, it did seem reasonable to begin with an a::alysis of thc
entire sample since a finding of ucalability at that level wo:.id lead to the
conclusion that the item set also scaled within each rating . .roup. On

this peint Guitman states:

" ..if a scale is obtained for a croes sectic:: of the

population, then that same scale pattern nac:ssarily

holds for all major subgroups' (1950, p. 83).
Therefore, in the present study, the analyain firat treated :he responsc
data from all four ratings taken together, with the thought ¢iat if scalalii-
ty was not established at that level, the analysis would th=': proceed to

varitous combinations of three or two ratings.

-22-



The items or tusks to be tested for Guttman scalabili. - were
those inrluded in Scaled List A (10 items) and Scaled List B (. items)
which had been selected as described i~ Chapter II be~ause ti.cy formed
Thurstone equal-sppearing interval scales. Guttman has not provided
any method for the preiiminary selection and srdering of a sct of items.
In this study, a3 in the previous two, this wu'u:compunhod by using
the Thurstone @yﬂn as a first step in the Guttman analysic.

Since Green's method requires dichotomous scoring, :he "not
checked out” and "not worked on" categories .1 the evaluation: form were

considered equivalent, as opposed to the ''checked out" respoc:se.

Results

When the responses to the 10 items of the Thurstone S:aled List A
were subjected to a Guttman analysis, I reproducibility figurc of . 903
and an I of . 424 were obtained. Since the I value did not reach: Green's
critizal level of .50, the next step was to consider dropping from the
analysis the technicians of one of the ratings. Review of the Cata sug-
gested that the responses of the TRADEVMAN differod from t::2 responses
of the other three ratings more than those of the three did froia one anoth-
er. But the I obtained without the TRADEVMEN, although higiier, was
only . 469,

Since it seemed apparent that the disturbing influence v7as in the
ftems rather than in ﬁn sample, the next step was to drop sor:e anom-
alous ftems. There is some disagreement about the wisdom é;?. thu'pro-
cedure, Green, for example, writes:

ST~ T A e R T



“If a €2t of items does not scale, the possit..ity
exzists of rejecting one or two poor items, z:d then
achieving a scale. Guttman is chary of thiz pro-
cedure, preferring to say that the universe .3 not
scalable, However, it scems possible to hz e
perfectly good ilems with the wrong form fo: the
Guttman scale. To this author, the possibi: ty of
rejecting items secms to be a necessary pa:: of .
any method of (attitude)* measurement (185<,

p. 357).

Torgerson takes the same point of view as Green. :ie says:

" ..further way to increase 'scalsbility’ is +imply

to discard or revise the offendi.\g items. While

Guttman in general frowns on this procedure it

would seem to be necessary in many cases” (1858,

p. 330).

Tasks 3 ("postflight inspecting”), 4 (“infl:ght inspec:iing”), and

28 ("instructing others in the inspection of"') were eliminat:d from Scaled
List A and the remaining seven items analyzsed. The resul's are shown
in Table ©. The obtained I of , 580 is high enough to conclu:ie that the
seven items involved form a scale in the Guttman sense. These seven

items arec henceforth referred to as the Scaled Technical F:oficiency

Check List, Form A (STPCL A).

¢ parentheses ours

- 24 -



Table 8

Regs\.ns of Scalability Anilllll of STPCL A

Reproducibility (Rep.) . 942
Reproducibility sxpected by chance (Rep.1) .862

index of consistency (I) . 380

The resuits from the Guttman analysis of the eight :iems in the
Thurstone Scaled List B are preaented in Tal'le 10. The I of . 540 in-
dicates that these items aleo constitute a Gut' nan scale. T hese eight
items are henceforth referred to as the Scaleu Technical Froficiency

Check List,Form B (STPCL B).

Table 10
Results of Scalability Analysis of STPCL B
Reproducibility (Rep. ) . 936

Reproducibility expected by chance (Rep.I) .888

Index of consistency (I) . 549

The value of 1 for STPCL A is probably inflated to come extent Ly
the fact that, in deciding upon which items to drop, the recponse matrix
was examined and, therefore, some advantage was taken o chance rels-
tionships in the data. Although I for STPCL A should be ch2cked in ancther
population sample to determine its value more accurately, the fact that
STPCL B, from which no items were eliminated, acaled would suggest

that the I given above for List A is not a gross overestimai:on,



Y

Ty

E

-

-

r———

e
*

Discussion

The fact that it was possible in the present study to establish
scales over four related but different Naval ratings has :everal signi’-
icant implications. It is apparently possible to generalize a function by
divorcing it from specific equipment and still retain its neaningfulness
in different situations. This was the central problem f::ed in writin?
the itemc or task descriptions. That it is posaible to s ale these items
means that the technicians in the several ratings involved are all doing
the general, basic tasks in the same order (ae judged by the ranking in
terms of task proficiency) and that if they are checked cut on one tasck
on a scaled list, it can be assumed that they are proficient on the tacks
which are ranked below that one on the list. This wou'« seem to be of
value in understanding tae basic ltruchu'c of the four r:tings and the
interrelationships among them and to have significance for the develop-
ment of training programe. Such a hisrarchy also seen:s to be of viive
for describing the work performed by the men in the ratings, the seguence
of technical dmlopmcnt and for rating structuralisation.

" The tasks in the STPCL, Forms A and B, may b:s arranged i
three groups in terms of the propcrtion of technicians v ho were proiictent
on them. On pone of these tasks were less than 25% of the men checked out.
Therefore, assignment to a growp may be said to deper:! on whether 75
to 100%, 50 to 75%, or 25 to 80% of the technicians wer . described :a

being checked cut. Tables 11 and 13 show the percents je of striker:
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that could perform eacn of the tasks in Scaled Technical . roliciency
Cheek Ldsts A and B.  In view of the findings of the earli: - studies th::
judgrments regarding inservice training required and task lifficulty wc e
found to rank in the same order as judgments regarding ;. -oficiency, ::
would seem reasonable to say ti:at the tasks in the 73-10(% group are
those which are easiest and require the leas’ ‘nservice training, whilc
those in the 25-50% group are those which are most diffic ult and require
the most inservice training.

In several earlier studies (Richlin et al.. 19588; Si2gel et al..
1858; Siegel ot al.,1960; Richlin ¢t al., 1980) the criter:on instrument
was a Technical Behavior Check List (TBCL). This was a compreher.-
sive list of all the tasks performed in a rating. The TB( L score was an
evaluation of how well, on the average, the technician w:z3 performing
those tasks on which he had had an opportunity to work. if he had dor2
only & few tasks but performed them well, he obtained & aigh score. 1If
he had done many tasks but all of them less well, he cdt::ined a lower
gcore. [n evaluating an individual TBCL score, the sco:ing method ¢m-
ployed raust be considered. For example, & man of limiied ability may
be restricted to working on a few rather simple tasks wihich he quick!y
learns to do. On the other hand, a very competent man :nay be calle
upon to work on many tasks at all levels of difficully, se:ue of which
msay require considerable practice before a man can sccomplish mém
“on his own." Provided this aspect is kept in mind, the TBCL is effic-
tive in assaying how well a technician has done his work.

- 38 -
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The scaled technical proficiency check lists, c¢i: the other hi d,
evaluate the overall status of the technician with referc :ce to all tnc
tasks normally performed by men of equivalent pay grace and rating.
These lists contain only & relatively small number of items so that they
can be quickly and easily completed. But the scales ar: so construcied
that the score obtained from them can be generalized in: meaning to ihe
"universe' of tasks of which theyv are representative. Thus, the STFCL,
Forms A and B, identify where the technicias. stands reiative to typi-al
developmental progress within his rating and in related ratings.

The TBCL should prove to be valuable for proviiing wmnoleculsr
information on how well technical school graduates are performing as
a group and thus aid in the evaluation of the effectiveness of training
programs. Each task in 'the coﬁhrehmive 1ist cnﬁ be chnhd from:
the standpoint of the proficiency of graduates on that sp:cific aspect
of t:e job. When this information is tied in with the treining, it should
provide a sound basis for recommendations regarding ci:anges in the
emphasis placed on various parts of the training progra:n.

The STPCL also has value for training evaluation purposes.

The data from the selected items which constitute the ST PCL may bc
examined to determine what proportion of the group is ciecked out o::
these particular tasks; changes in training may then be :ecommendes:
where greater or less emphasis 18 desired in the fleet Also, when

an experienced technician in one rating iz being retraini.i in another
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related specialty, his score on the STPCL which has been scaled over
several ratings should suggest the approximate level at wh.ich the re-
tr2ining should commence. The validity of this use of the STPCL de-
pends upon the generalizability and trqnllerabmty of the siills involvec.

The two types of instruments, thereforc, measure somewhat
different aspects of job performance and serve different purposes. In
the study by Richlin st al., (1860), it was found that the cc:-relation be-
tween the two kinds of measures, as developea for aviation electronics
technicians, was positive but low; yet both typ.s of scores had roughly
equivalent correlations with A" school grader.

One advantage of the scaled lists is that they are simple and
convenient to use. Also, the availability of two scaled lista may be help-
ful in certain situations such as reevaluations within a sho:'t period of
time, although it must always be borne in mind that there :3 some iden-

tity of content between the two lists. They may, however, be considercd

as roughiy equivalent or parallel forms.

- 30 -



[T

R peery

L |

T

g 5

pominiry
.

Wy
i

L o b s s O R
Flfusig R Ly b B B RS
A

CHAPTER1V

INTERRELATIONSHIPS AND PREDICTI ON
OF TECHNICAL FLEET PERFORMANC:

Inte rcorrehtton_l_

When any new measurement instrument is developed, it is of
interest to learn how its scores relate to other known messures. Such
information is useful in judging the theoretical significance and practical
value of the new instrument. In order to det~.mine some relationships of
this kind for the two Scaled Technical Profic.eacy Check List forms, scores
on several other relevant variables were obtained for the iechnicians who
were evaluated by their supervisors.

The final class average (FCA) attained in "A" schcol was procured
for each man. Scores from the following Navy Basic Tes: Battery aptitude
tests were also availsble:

General Classification Test (GCT)
Arithmetic Test (ARI)

Mechanical Test (MECH)

Clerical Test (CLER)

In addition, a Sailor's Naval Attitude (SNA) Inventery was admin-
istered to each technician who was evaluated. The SNA Inventory is a
self-report inventory which measures the sallor's perception of certain
job aspects purported to be important to industrial employee motivaticon.

Its development, content, and characteristics have been fully described

in another report (Siegel and Schultz, 1960). In addition 1o a total ecore,

-3 -
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the inventory yields part scores in each of the iollowing five areas:

Intrinsic Job Satisfaction (I): including those job sat::-
faction aspects which are derived from direct nerformance
of the work itself and which would tend to be constan: for
the job no matter where the work is performed

Supervisory Relationships (S): including the relaticn: that
exist between the worker and his immediate supervisor

Social Aspects of the Job (SA): including those job a:pects
involved in the relationships of a sailor with other szilors,
especially those of comparable rating

%L“E’%‘“ Advancement (O): inc uding those jo> as-
pects w the individual sees as poiontial sources of
hettering his economic position, organizational status, or
professional experience

Extrinsic Aspects of the Job (X): This score include::

(s) wor conditions: the sailor's reactice s
to the hca aspects of the working er: -
vironment which are not necessarily pa:rt
of the work

(b) benefits: the sailor's reactions to thore
phases of the service which attempt to
protect him against such emergencies az
iliness or old age

(c) wages: the sailor's reactions to his pay

(d) security: the sailor's reactions to those
eatures of the service which lead to co::-
tinued employment and/or to vocational
opportunity on leaving the service.
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The intercorrelations among all these variables, alor ; with means
and standard deviations, are presented in Table 13. The N i5r Table 13
was reduced to 104 because of cases for whom only a part of the data was
aveilable. This table is identical to T‘bie 19 on page 38 of 12 report by
Siegel and Schultz (1880). It is presented here again becausc the two
Scaled Technical Proficiency Check List forms were oaly ar: incidental
part of t.at report, and it seems worthwhile to examine the table here
from the standpoint of the correlations invol/iig those forms, i.e., the
correlations in the last two rows of Table 13, Comments or: the remaindar
of the table will not be repeated.

The first six coefficients in each of the last two rowe of Table 13
reflect the relationship between the several SNA Inventory scores and the

~ two scaled lists. Out of twelve coefficients, seven are atatiztically signif-

fcant at the 5% level of confidence, although all seven are o'y between
.20 and . 30. The SNA Inventory scores that produce these : ignificant
ccrrelations are Intrinsic Job Satisfaction, Supervisory Rel:tionshipe,
Extrinsic Aspects of the Job, and total score on all the parts.

The correlation coefficients between the two scaled 1:sts and the
four "basic battery” test scores vary around and are clowe t; sero. The
correlations between FCA and the lists are low and not statistically sig-

nificant.
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The two scaled lists have a high intercorrelation, whic:; reflects
to some exient the effect of the three tasks common to the twe iista. As
an approximate and somewhat inflated estimate of the "paralle: form"
reliability of the STPCL forms, this value of . 89 suggests tha: they may
poasass saﬂafuctorj ienabmq.' d

In summary, it appears that job proficiency as measurcd by the
Scaled Technical Proficiency Check List may be slightly relat:d to some
job attitudes but that proficiency is not relat.! to aptitude test scores or,
to any significant degree, to "A" school grac2s. This finding ‘or the Navy
parallels that of Thorndike and Hagen (1959) who found sptitudc tests to

o s e Whoent . e L L

ke uaeful for selecting occupationa! memberships but not for predicting

success within an occupational classification. i

Prediction of Technical Fleet Performance

In order to determine how well on-the-job technical prcficiency
could be predicted from the varisbles investigated in this study, several
multiple correlation coefficients were computed from the regr:ssions of
STPCL, Form B, scoresonvarious combinations of predictor:. The
simplest and most efficient group of predictive variables consisted of
the Intrinsic Job Satisfaction (I) and Supervisory Relationships {(3) scores
of the Sailor's Naval Attitude (SNA) Inventory and the Arithmet:c Test
(ARI) of the Navy Basic Test Battery. The multiple regression equation

in raw score form which resulted from this combination was:;
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Y =.001X) +.129Xg +.074X3 - 1.34C
where Y = STPCL, Form B, score
Xl = Intrinsic Job Satisfaction (I) score
X9 = Supervisory Relationzhips (S) score

X3 = Arithmetic Test (ARI) score

Use of the weights given in the above equation re:ulted in a muitipl~
correlation of . 35 betwzen STPCL B and the th-ee prediciors. This iadi-
cates that STPCL B scores can be predicted frim these variables with: only
2 moderate degree of accuracy. In fact, the htrinsic Jc.) Satisfaction
gcore alone had a correlation of . 39 with the scaled list scores; thus, the
addition of the other two variables increased the correlaiion ounly sligi:tly.

Obviously, none of the f.ctgn included in this stu:ly predicted job
proficiency, as measured by the two sicaled check list forms, with an:
high degree of effectiveness. If the check lists are accei::cd as instru-
ments measuring significant job behavior, new predictors should be ur:-
covered in the future. It may be, {or example, that particular sections
or certain aspects of the pre-fieet technical training have a direct bea:-
ing on fleet effectiveness, even though the overall school srades do no:.
On the other hand, attitudes and drives may play a greate: part on the
job thin in scﬂool grades (or the attitudes and drives whici are important
for success {n school may be different from th;)u which 2:'¢ important

for success on the job). This possibility is suggested by ::e fact that
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the S&A Iavgﬁtbry scores had higher correlations (Tab!l. - 13) with the
Scaled Technical Proficiency Check List than with "A" . chool grade:.
If this is true, perhaps other perscnal characteristics c.ould be iden-
tified which would be highly related_v to job proficiency. In any case,
additional variables should be investigaied for purposes sf predictio::

of on-the-job techaical proficiency in the electronics ra‘ings studied.

Comparisons Among Ratings anu Pay Grad:s

As a check on the reasonableness o/ the STPCL :cores, means
and standard deviations were computed separately for ti:» various ratings
and pay grades represented among the men cvaluated by their supervisors
in this study. Analyses of variance were also carried c::it among ratings
and among pay grades on each of the STPCL forms. Th: results are

presented in Tablex 14-17.
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Table 14

kfeans, Standard Deviations, and Analysis of Varian: : Results
for Four Ratings on Scaled Technical Proficieacy Ci :ck List,

Form A, Scores

Rating* N Mean Devi::tion
AE 48 5.02 1. 87
AQ 32 4 91 1.61
AT 51 . . 5.00 - 1.62
TD 30 3.27 2.55

¢ Strikers and Petty Officers Third Class only
Source af ss ms

1. Between ratings s 72.32 24. 11

2. Within ratings 157 608.87 3.84

3. Total 160 675. 89 -

F =§.208 P<.u}
-3 -
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Table 15

Means, Standard Deviations, and Analysis of Variance kK :sults
for Four Ratings on Scaled Technica! Proficiency Check List,
Form B, Scores

Rating# N Mean Deviatica
AE 48 5.17 1.75
AQ 32 S.41 1.68
AT 51 93 2.10
™ 30 .83 2.37

* Strikers and Petty Officers Third Class onl:
Source a L] ms

1. Between ratings 3 101,43 33.81

2. Within ratings 187 629. 05 4N

'3, Total | 160  130.47 .
F=843 P<.0}
-9 -
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Table 18

Means, Standard Deviations, and Analysis of Variance K<sults
for Three Pay Grades on Scaled Technical Proficiency Chock List,

Form A, Scores

Pay Grare
2/c

3/c

AN (Striker)

Source

1. Betwveen pay grades

. 2. Within pay grades

3. Total

_r_:_ Mean
17 8.00
118 4.90
43 «,02

dt s
3 51.58
178 . 889. 76
177 741.31
F =6, 54
- 40 -

P<.0O

Standar<

1.49
2.08

1.81

35.78

- 3.94



Table 17

Means, Standard Deviations, and Analysis of Variance Results
for Three Pay Grades on Scaled Technical Proficiency Che:k List,

Form B, Scores

Fay Grade N Mean
2lc 17 6.82
3/c 118 5.43

AN (Striker) 43 4. 44

Source &® 8.
1. Between pay grades 2 73.07
2. Within pay grades 175 738.03
3. Total 177 "~ 811.10

- 41 -

Standard
Deviation

1.50
2.15

1.88

36.54

4.22

P<.Ol
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The analys’s of variance findings included in Tablc ; 14 and 15

indicate that the means among the strikers and petty offic« 3 third cla=s
in the four ratings vary more than would be expected by ci:ance alone.
The TD2 are also more variable in job proficiency within Beir group i:an
aro the ATs, AEs, and AQs. Examination of the tables r: veals that t:. =
AT, AE, and AQ mezans are all very similar, but that the TD mean {s ibout
2 standard deviation lower than the other three This sup;-orts the conclu-
sion that the average TD is less proficicnt than the averag: sailor in tha
other three rati.m in the basic tasks common tc the four ratings. This
conclusion is particularly interesting in view of sarlier fin lings (Slegel and
Schultz, 1960) that, on the aversage, TRADEVMEN have m.re "favorabis"
job attitudes than ATs, AEs, and AQs; although the job se: =8 to be more
satisfying for the TDs, they sppear to be less capable in ti: 2 besic skillz
called for in the rating. There ure a number of possible ¢:planations fcr
this situstion. ¥For examgle. TDs may be called upon to dc: a greater
variety of tasks, many of which are not common to the elecironics grou;:
and, therefore, even though their overall proficiency is higi, they are

not as proficient as the other three ratings on the electroni: s tasks as
such. Or, it is possible that electroanics work on training < evicce is
basically different in certain respects from similar work o:: aircraft,
Whatever the explanation, the findings based on STPCL scc es appear

1o be quite definite.
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of striker, petty cfficer third class, and petty officer secoid class, also
vary more than would be expocted by chance. Since a sallc:'s pay grads=
reflects hix level of aptitude, tra.lning.‘v experience, knowle:ges, skills
and responsibilities, his ability to do the basic tasks of hiz rating could
be expected generally to increase as he rises in paygrade. This rise ic
rzflectad in the data of Tables 16 and 17; the 1" crease in avzrage STPCI.
scores from striker to petty officer third class is approxin:ately half a
standard deviation and is sbout the same from petty officar third class

to petty officer secornd class.

The results of the comparisons among ratings and jay grades

appear to be reascnable and 80 lend some support to the scundness of the

STPCL as a criterion instrument.
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CHAPTER V
SUMMARY AND CONCLUSIONS

ggmmg
The regearch described in this report i{s one part of - series of

studies directed toward the dsvelopment of on-the-job criter.a for the
post-training performance evaluation of enlisted personnel i:: several
Naval aviation ratings. For the purpose of prooucing criter:a which wou!:
reflect the developmental stage or level of the Neval technician, Siegel ard
Benson (1039) and Siegel ¢t al., (1960) scaled, by two techn:ques, the skills
involved 1a two separate Naval aviation ratings. The purpos: of the prec -
ent study wos to develop similar sceled task check lists whic: could be sy -
plied across seversl related ratings. It was felt that criterion instrumesn:s
of thia kind would be easy end economical to use, would demonstrate a wiy
of keeping the number of different forms to & minimum, and ‘yould have
implications for cross-rating evalustions and sctions.
‘The following four Naval ratings were selected for study bocause

they involved skills in the broad area of slectroaics:

‘aviation electrician's mate (AK)

sviation electronics technician (AT)

aviation fire control technician (AQ)
TRADEVMAN (TD)

- 44 -
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As in the two previous scaled check list studies, t.c scaling
methods described by Thurastone (1929) and Guttman (195¢: were used.
First, a comprehensive list of the tsa_ks performed in the ‘our ratings
was developed and submitted for criticism and suggestion. . to a growp
of instructors who had squadron experience in the ratinge. The re-
vised list was then administered to enlisted supervisory | :rsonnel, with
instructions io estimate the degree of difficulry of each tack for the aver-
age striker in the rating. These responses furmed the ba:is for the arnal-
ysis by the Thurstone method. Utilizing the results of this first phase of
the study as groundwork, the supervisory evalmations of a group of teci:-
nicians, in terms of whether the man was checked out on cach task, were
then analyzed by the Guttman technique.

The relationships between post-training performan:e proficiency
and several other relevant variables, including Naval stat.s, were alsc
investigated., In addition, prediction of job proficiency wa: studied by .
multiple regression analysis.

For the scaling i;xvccu‘-uoa-, men from all four : itings were
treated as one composite. Two roughly parallel iists of tc.: and eight
selected tasks were found to scale from the standpoint of ti.e Thurston:
standards. The eight-item check liat also scaled accordir; to Green's
{1838) criterion for the establishment of a Quttman type of zcale. The

other list met Green's criterion only after three tasks wer - deleted.
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‘The wo Gutiman scaled check lists were found to have a i.gh inter-
relutionship due partly to the presence of three items, at ‘e extremes
of the continuum, commoa to both nsgs.

Several scores from a self-report job attitude invc:itory were
found to have slight positive correlations with job proficieicy as meas-
ured by the two forms of the Scaled Technical Proficiency Check List
{STPCL). However, no statistically significain. correlaticis were four
between the check lists and either scores fron. the Navy Easic Test Beaitery
or "A" school grades. A multiple regression equation wz; derived wki:h
produced a weighted combination of two attitudinal subtest scores and cne
aptitude test. The weighted sum had a correlation of . 88 -vith STPCL,
Form B.

Comparisons on STPCL scores among the four rat.ngs repre-
sented in the subjects revealed that the TRADEVMEN attained mean
gcores ,sljniﬂc;ahﬁy lower than the AEs, AQs, and ATs, This contrasted
with an earlier finding (Siege! and Schultz, 1980) that TRADEVMEN hac
gencrally more favorable job attitudes. There was a ragu ar increase
in STPCL scores from striker through petty officer third lass to petty

officer second class.
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The {ollowing conclusions seem justified by the resultc of the

researeh described in this report:

1,

Siiils involved in the Naval ratings of avisti: »
electrician's mate, aviation electromics tec!: -
nician, aviation fire control technician, and
TRADEVMAN are scaled by both the Thurst:ne
method of equal-aprearing intervals and the
Guttman method of scalogram analysis,

. It is possible to construct ¢. tingle scaled tech-

nical proficiency chock list virich can be aps !iod
to technicians in any of four electromics rati:gs.

As measured by the Scaled Technical Profic ancy
Check List, TRADERVMEN aro significantly :oss
proficient on the electronics tasks common i7 all
four retinge than aviation electrician's mate:,
aviation slectronics technicians, and aviatio:: fire
control technicians.

As reflacted by the scaled lists, the proficicucy

of electronically oriented technicians on the :asks
done in their ratings rises as they are prom:ted

in pay grade from striker to petty officer se:ond

claass.

The Naval attitudes of electronics techaiciara,

as expressed in a self-report questionnaire, gen-
erally are not strongly related to techaical fset
proficiency, although attitudes regarding ceriain
aspects of the job may bave slight, positive e~
lationships with technical proficiency.

The measured {leet effectiveness of electrornics

technicians is not rolated to scores on the N:uvy
Baric Test Battery or to technical school gr:.des.
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As a result of three Applied Psychological Services' :iudies, it
scems reasonable to state that technical gkille involved in N:cval ratings
are scalable in the same manner as attitudes and the sensor; phenomena
which have been previously scaled psychophysically and that ihe scaling

can be established either within a single rating or across sevaral related

ratings. The scales appear to offer a quick, convenient way of evaluating

the post-training technical proficicncy of Nav:l personnel ani to provide

cne basis for judging the effectiveness of technical training programs.
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Number of years in rate
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DIRECTIONS

Listed Lelow you will {ind 28 tasks thst are don. sy strikers o
your rading. Head over the 25 taska and then using the ( .ale below .
& guide indicate the degree of difficulty you believe that (¢ typical
striker encounlers ca each of the tasks before he can pei ‘orm it pro-

fiziently. ‘These judgments are to be made in the follow...g mannor:

I

VL&Y BASY AVERASE ADOUNT YERY O4FF: CULY
or 0!"0““

i, Using the stickers provided place the sticker wit : a 1 on it
next to the job that is luast difficuit for the aver: e striker.

[

Then pick the three jobs that fall in category "tw..” and put
the three stickers with 2's on them next to these ‘tems.

3. Now find the job that is the most difficult and pla. 2 the sticke:
with the 7 on it next to this item.

&, Find the three items you went to place in catego: v "six" and
put these stickers next to these three items.
5. Now with the tasks remaining place them in their proper cat-

egory by putting the sticker {(i.e.. 8, 4, or 5) wi h the categc:y
number next to the items.
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OB ASSIGNMENTS

SCALE V. LUE

1. Operaﬁtg

2. Preflight inspecting

3. Postflight inspecting

4. Inflight inspecting

5. Periodically inspecting

8. Maintaining

7. Removirg

8. Repairing

8. Replacing

10. Performing preventative maintenance

11. Trouble mliwawuon(l) in
12. Calibrating | . |

13. Aligning

14, Following block dipml for

15. Usin‘ standard schematics for
16. Analyzing stendard circuitry in

17. Employing safet precautions on

18. Uaing proper safety precautions for sel: when mhn‘gn

19. Making out failure reports for

20. Using manuals of a technical nature for

-84 -
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__JOB ASSIGNMTINTS SCALE VALUE
21. Using sppropriate test equipment for determining
malfunctions in the
33. Ust p

r

necessary

circul eg\uuaufor

[ 24. Employing electronic principles involved in

maintenance of

a5, W«mmwm«m

a6. Inotmcﬂg.cthmlngpcnﬁonol

a3. lnotmcﬂn‘ others in maintenance of

8. Instructing others n the inspection of

Check to make sure that you have answered every question.

- 88 -




RS Y
x

e

APPENDIX B

Appendix B presents the evaluation form.
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Name of wan you are evaluating

Rate

Squadron

Laocation

Your Name and Rate

Number of months ydu have supervised man you are cnlaaﬁn(

CEMEY  OMEE W somne PPV

H SCALED TECHNICAL PROFICIENCY
- CHECK LIST
-
i
§ Prepared by
Applied Psychological Services
1 Wayne, Pa.
l under
Contract Nonr-2279(00)
: l with the
. I Office of Naval Research
7” August 1989
. .



DIRECTIONS

For each of the tasks listed indicate (by placing a chec: mark in
the apprepriate column) whether or not the man you are evalu:ting has
been checked out as being proficieat (1. a."’. is he capable of dcing the
task "on his own" without direct supervision?) If the man you are rating
has not been checked out as being proficient on a task, becau:z2 he has not
worked on this task, this should be indicated b~ a check mark in the third

column,

Examples;

1. If the man has been checked out on a task place a chec i mark (V)
in column one (1).

2. If he has not been checked out as being proficient but has actually
worked on this task place a check mark /) in column two (3).

e

3. If he has not been checked out as being proficient becsuse hie has
not performed this task, place a check mark /) in column
three (3) next to the appropriste item.

Gty

Be sure that you give an answer for every task that ie listed. You

P s

may not be certain about some items, but anawer svery item on the basis

of what appears to be the most nearly ccorrect answer for the man you are

§t

rating.

3
2
4

- 88 -
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THE MAM BLING mmus on m FOLLOVING (TENS 188 (. CMECKED
GUT 2. HOT CHECKED ] :.mmmu "MO8Y OF
THE CQUIMKRENT INVOLYED N nil RATING AND FOUND (M VIS SQUADRON.

1. Operating

2. Preflight inspecting

3. Postflight inspecting .

4. Inflight inspecting

5. Periodically inspecting

6. Maintaining

7. choviqL

8. Repairing

9. Replacing

10. Performing preventative maintenance

11. Trouble shooting/isolating malfunction(s) in

13, Calibrating

13. Aligning

14, Following block diagrams for

15. Using standard schemstics for

16. Analyzing standard circuitry in

17. Employing safety precautions on

18. Usi r saf ecautions for self whea wor

19. Making out failure reports for

20. Using manuale of a technical nature for
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21. Using appropriate test equipment for determining
malfunctions in the

33, Using m catalogue for replacement paris iox

3.
2 Ur tmthe ticgr formulas necessary for solving

—

. ectronic principles involved n
mainterance of

25. demwoﬁcrm

28, ln:trnctin‘ others in operation of

at. Instructing others in maintsnance of

a8. lnstructuloﬂuu in the inspection of




